This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 


BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not hmited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 


IMAGES ARE BEST AVAILABLE COPY. 


As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 


Searching PAJ 

V 


Appl. No. 09/604,097 Page 1 of 1 
Doc. Ref. AB14 


PATENT ABSTRACTS OF JAPAN 

(1 l)Pub!ication number : 02-257678 
(43)Date of publication of application : 18.10.1990 


(51)Int.CI. HOIL 33/00 

C30B 29/40 
HOIL 21/205 


(21) Application number : 01-076652 

(22) Date of filing : 30.03.1989 


(71) Applicant ; 

(72) Inventor : 


UNIV NAGOYA 

AKASAKI ISAMU 
AMANO HIROSHI 
KITO MASAHIRO 


(54) MANUFACTURE OF GALLIUM NITRTOE COMPOUND SEMICONDUCTOR LIGHT-EMITTING DEVICE 

(57)Abstract: 

PURPOSE: To obtain a pure blue light-emitting diode by forming an N-type 
gallium nitride compound semiconductor layer composed of a Gal -xAlxN single ; 
crystal onto a substrate for crystal growth and then an I-type Gal-xAIxN layer 
doped with magnesium as an insulating layer and a light-emitting layer. 
CONSTITUTION: A reaction tube 1 is evacuated previously, the insulator substrate 
3 of sapphire, etc., is installed into the tube 1 as the hydrogen atmosphere of 
atmospheric pressure, an organic gallium compound, an organic group III element 
compound and ammonia are introduced under a gaseous state from one end of the 
reaction tube 1, and an N-type gallium nitride compound semiconductor layer 
consisting of the single crystal layer of Gal-xAlxN (l>x>0) is formed onto the 
substrate 3. An organic magnesium compound is introduced into the reaction tube 1 i 
under the gaseous state as a raw material gas, and an I-type gallium nitride 
compound semiconductor layer to which magnesium is added is shaped as an \ 
insulating layer and a light-emitting layer. Accordingly, a pure blue light-emitting 
diode is obtained. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 


littp://wwwl9.ipdl.jpo.go.jp/PAl/result/detail/mairi/wAAA7xai^ 


10/8/03 


(l9)B:«S15fr/f (J P) (12) 4$ 1^ ^ ^ (B 2) 


(24) (44)£^«r a ^iSt 6 ^(1994) 2 ^ 2 9 


(SDInta* 

H 0 I L 33/00 

C3 0B 29/40 

H 0 I L 21/205 


C 8934-4M 
7821 -4G 


F I 


a^<ntt3(± 5 5) 


(21) as»% 

(22) dS«B 

(65)£M»^ 
(43)i^B 


1^(1989)3^306 

fWI¥2-257678 

¥A 2 ^(1990)10^186 


(71) lli«A 

(72) IM3« 

(72)ft^* 

(72)«*# 
(74)ftaA 


—256 15-A-112 

tE^&Jliatt25^tt506^S 

»im«^fir&4>IIIB[^ftBTlTS45 
#%t: ^ «»l (^1«) 


mm:s bm mm 


«:<fy -^AO:^*. fffiiiiili5ciifk^K»&t;r>^- 

y 4t •> A ft ^« «: ^ ;^ t)^ r-SiC: k: 31 A L . 
(.»)|3ft'S2l mL-^^^'y^u (Mg) ai;)D2ft::«rii 


«t*1-«^fiftiU30nm;)*P,480nm<O3ifflrt-Cfc6 

Ul^o»li/i:a«l R007458 
(fiS±(0fi]ffi5^«) 


?^^^6 - 9 2 5 7 


n:^«)4t»(^Gai-,A I *N (fit 1 > x20) tCfi^lt 
Hi: "5 tat »ai$H6 A:<^a8i*ft450n mJ6»%480n m 

<o«ifflf^T*>9, filB»jnaft::?sfy ^^i-J^fk^*^**^ 
r>r^i»(Oifea«««r«»t, SiC»o-:^j:'j<r«iir 

&t«5!t»iUTv^^^->!>A (Mg) taUBtfcia 

(020:^9 f^AKa:^«i|&9(^G«t.«A 1 .N ((iui 
*«W<0»*Lv^3lll«rrt:l(rC-^/^'>'>A (Mg) 

^afi:;er!; '>AK0:^«^9(i:Ga».«A I .n 

l>xiO) ItCfi^T, aOB-Ti^^^^x'J^A (Mg) 


6»t^-;J?H2;t?>r, 7. 8 tin -^r .j -n^^f 

l&D. 12A, 12B. 12C, 12D. 12E, 12F. 12GH:;K 

(CPaMg) Xn^:^^'f'A^'><r a^>^i^x,=LA.'7 
^^U^J>. (MCPaMg) (D^Wm. l4(4hy>f'A' 

ryi/^i-^A (TMA) <of?a». isrth y y 

C'A (TMG) <nr?9m. l6-3Ul««iW»#, 32-34 

^f^«-r 5 ^crl1^ ^ r >r tiko a oi^^^n^^m. 

»G«..>AI »N (aLl>x20) <OI|lttJbt:^dt<0 

(CPaMg) yL\t\:y^^f'^'y^^^>9'J^=-^^ 
^^v/'^A (MCPaMg) IJCOWai-^^^^i/'^Aft:^ 

<to%^tr;=^«r«»;Er;^{c«^L, MgriE5^«r«J!Buyta 

fkXf y -^A^I^ft^^iilttEGa.-.A I • N (fiU 1 > X 
^0) a^f^fi-r^. S(r(f(OMgl&Enft<OMaift. M 
gtG«<ODKftit^19»&^#32'^34(CX0m\ 9(2 

at:?^-r J: 9 CM g IH»^;*»l&«ciJO«tc J: o «aii- 
6. 

m3BCMg{:9ft^U^«^ (a : 4 X 10'« 
«-») . &t^aftW±ftJ»t/t*I^ (b : 3X10*« 

■**) (Oifk^sry -^Aio^ir h/u^^>'^:/;^ (PL) 
hyw^r^i-. M g taft*^ U/t»^twtl«ta 

R007459 


C 3 ) 


^(^¥6-9 2 5 7 


«&OTJijrte«t UT^^^^V'^A (Mg) i:miiLftm 

<t:ffV '>J^Jf:<t^1^^mi^ (Gat-xA I -NfflUl >x 


j5 2aiiMgW»if;^^i&»<!:a{i:^y ^^Aic^joo^n 
g *<oHff «r7F-r»tta, 

ar^i" hA^^;^y-t>;^PLi<ois>tta"c, 

(a) tt«lllMg^:4 xlO'»c«-'ftJ!lOLytK1^<omaT 
C07:<- hyu*:^^-^^^^^^ h/H«ma, (b) ttA 
(lMg«:3 XlO***c«-'aU!lOU^«|Ef<7)a/a-C(0 7j- h/t/ 

I • 
2" 
3 

5- 
7. 
9" 
10 • 


12A-12G 

13 - C P a M g XHMC P a M g ^(0^«M g {k^«!I<0 
ff?9lff 

IS " h y ^f-A-^y (TMG) cor?«it 

16-3 1 ... ft M9P# 32- 34" • W«iR^# 
35-36"»ttia 37-40- «ft«iai# 


[9(2a] 



-tf -5 


/a" 


R007460 


( 4 ) 


^<^¥6~9 2 5 7 



[$30] 



I I 1_ I 

3W 4^^ 5aa 600 $40 


R007462 


